Prevalence of hypertension in Type 1 (insulin-dependent) diabetes mellitus
Dear Sir, Nc~rgaard et al. [1] reported the prevalence of hypertension in Type 1 (insulin-dependent) diabetic patients and showed that they had a similar prevalence of essential hypertension to that of a normal Danish community. It is possible that blood viscosity could be reason for the similar prevalences.
Since the original report of increased blood viscosity in diabetic patients by Skovborg et al. [2] others, for example [3, 4] have confirmed and extended that observation. But, blood viscosity is also increased in non-diabetic subjects with essential hypertension [5] and in others with high blood pressure [6] .
NCrgaard et al. [1] claimed that the similarity of the prevalences of essential hypertension in both non-diabetic subjects and Type 1 diabetic patients "... supports that hypertension is very unlikely to be the cause of diabetic nephropathy." While it is likely that this conclusion is correct, the authors need to examine the possibility that both proteinuria (as an indicator of nephropathy) and raised blood pressure (as an indicator of increased peripheral resistance) could be the consequences of increased blood viscosity.
The authors point out that "... the hypertension of diabetic nephropathy seems to appear after the onset of microalbuminuria."
But this would be expected if marginally hyperviscous blood was inDiabetologia (1991) 34: Letters to the editor volved, simply because of the haemoconcentrating effects of glomerular filtration. Thus, when only slightly hyperviscous blood has undergone glomerular filtration it will be overtly hyperviscous in the post-glomerular vessels. Hyperviscous blood will increase the resistance to flow in the peritubular plexus and the reduced rate of blood flow will impair the absorptive function of tubular epithelial cells. Direct correlations between blood viscosity and proteinuria have been reported [7, 8] indicating that urinary protein content (whether microalbuminuria or macroproteinuria) depends on the degree of hyperviscosity and therefore on the corresponding rise in intraglomerular pressure.
The finding that essential hypertension had a similar prevalence in both diabetic patients and non-diabetic subjects raises the possibility that dietary intervention could be valuable in the treatment of diabetes. Six weeks on an ovolacto-vegetarian diet lowered blood pressure in healthy normotensive subjects [9] and in subjects with mild hypertension [10] . An important corollary to those studies is that vegetarians have low blood viscosity [11] , low blood pressure [12, 13] and a reduced cardiovascular risk [14] .
Although this information is readily avail able and despite the lack of understanding of the cause of microalbuminuria another expert, without reference to the haemorheological problems of diabetic patients, has concluded that "microalbuminuria is the most simple and sensitive parameter" for predictingdiabeticnephropathy [15] . Surely itis time for diabetologists torecognise that presently disregardedbut significant scientific information obtained from non-diabetic studies could be of value in understanding the diabetic state.
Yours sincerely L. O. Simpson
Response from the authors Dear Sir,
We have studied with interest the comments of Dr. Stephenson, Professor Viberti and Dr. Simpson to our paper "Prevalence of hypertension in Type 1 (insulin-dependent) diabetes mellitus [1] .
We certainly agree with Dr.
Stephenson that a study of the prevalence of hypertension can never prove or disprove the hypothesis that the rise in blood pressure in Type 1 diabetic patients with renal complications is a consequence of and not a cause of nephropathy. The aim of our study was to compare the prevalence of essential hypertension in a Danish background population with the prevalence of essential hypertension in a representative sample of Type 1 diabetic patients. If hypertension contributes to the development of diabetic nephropathy we would have expected a very low prevalence of hypertension in normoalbuminuric diabetic patients. However, our study clearly demonstrated the prevalence of essential hypertension to be more or less the same in the two populations. We admit that essential hypertension is sometimes accompanied by microalbuminuria. It might therefore be difficult in patients with Type 1 diabetes and microalbuminuria to discriminate between patients with essential hypertension and patients with incipient nephropathy [2] . We have discussed these difficulties in our paper and shall not repeat them here. We agree with Dr. Stephenson that the hypothesis of hypertension as a consequence and not a cause of nephropathy can be tested by a prospective study which compares the incidence of nephropathy in a group of normoalbuminuric hypertensive diabetic patients with the incidence of nephropathy in a group of normoalbuminuric normotensive diabetic patients. Such a study would be difficult but our preliminary results indicate the cumulative incidence in normoalbuminuric hypertensive diabetic patients not to be higher than among normoalbuminuric normotensive diabetic patients. Our observations from a prospective study among 200 Type 1 diabetic patients with normoalbuminuria also indicate that the urinary albumin excretion rate clearly increases before blood pressure begins to rise. The observation in our actual paper that patients can suffer from long-standing hypertension without nephropathy strongly suggests together with the former observation that hypertension is not causally related to the onset of nephropathy. This of course does not exclude that blood pressure elevation highly aggravates diabetic nephropathy once it has started [3, 4] .
Dr. Viberti believes that our conclusions are based on the incorrect premise that essential hypertension has no effect on urinary protein excretion. Also, we know very well that essential hypertension in non-diabetic subjects is sometimes accompanied by microalbuminuria. However, the diastolic blood pressure is usually > 130 mmHg before microalbuminuria appears ( > 20 gg/min). Thus, among 44 non-diabetic patients with essential hypertension but diastolic blood pressure < 130 mmHg only 2-3 had microalbuminuria [2, 5] . It would therefore be interesting to know the diastolic blood pressure in those few patients of Dr. Viberti who developed microalbuminuria after antihypertensive therapy was stopped. In our patients with microalbuminuria not a single patient had blood pressure > 200/100. We therefore do not believe that the prevalence of renal hypertension has been overestimated. We also find no indication for the assumption that the development of moderate hypertension in Type i diabetic patients necessarily leads to increased protein excretion and subsequent renal damage. As described in our paper [1] we have identified 51 patients who despite long-standing Type i diabetes and long-standing hypertension had normal urinary albumin excretion rate and serum creatinine. Finally, we suggest that the marginal elevation of blood pressure in diabetic patients with advanced microalbuminuria (70-200 gg/min) might well be associated with renal pathology [6] and might very well contribute to keeping the total glomerular filtration rate in the normal range on its downhill course [7] .
Dr. Simpson's idea of increased blood viscosity being the common cause of hypertension and proteinuria deserves to be tested in a prospective long-term study. We have until now restrained from such a study because it is our impression that patients with Type 1 diabetes who develop persistent microalbuminuria (and later nephropathy) do not have higher haematocrit and/or higher plasma fibrinogen compared to those who do not develop nephropathy. We agree with Dr. Simpson that an ovolacto-vegetarian diet is probably beneficial especially in patients with diabetic nephropathy and indeed we recommend it to some patients. Also, we are happy for scientific information from studies in non-diabetic subjects. Without such information our understanding of the pathogenesis of diabetes and its complications would be very poor.
Your sincerely, K. NCrgaard, K. B orch-Johnsen, B. Feldt-Rasmussen and T. Deckert
